










Cleveland, Ohio,
Janua.ry3, 1947.

MEMORANDUM For Chief of Research.

SUbjeet: Research in progress in the High Temperature
Materia.ls Section on nuclear-energy proolems
and planned research.

1. Research in the High Temperature Ma:ter.ia.ls S~-ct1on on
nuclear-entazegyproblema may be plaaed in two gen~rs.1.groupsf
Thet !fhieh 1sconcerned with the et:fects of nucle-e-.r rad1at.ions,
and that which deaa with research on materials suitable to be
used in the nuasar-energypower plant.

2. The-research on the e.ff'ects ot' nuclear radiations
may be classified as :follows:

fto Effects on engineering physical properties 0

Th.6se properties include c.reep~ hardness, stress
rupture, :fatigue; 1mpact~ and tensile strengths ..

b.. El".fects on .fundamental physical properties ..
These properties include binding energy. cohesive
strength, modulus of rigidity; end internal f'rietion ..

c.. E.ffect on rate proeesses4 These processes
include age-hardening, formation and movement of dis­
locations, recrystallization p phase tr~~sformations,

diffusion, and slip~

3. The research on materials for the nuclear-anelogy power
plant may be clas2ifi&rl as ~ollows:

a. Investigation of ultra-high-temperature
materials by scientific variation of composition.
This research includes studies of ceramic compositions,
alloy compositions, and ceramic-metal combinations.

b. Research on ultra-high-temperature materials by
various processing techniques. This research includes
the study of Viorking, heat treatlI"...g, hot forming, and
extreme hydrostatic pressures &s processes to develop
metastable states having better highti'temperature properties.

c. StUdy of materia.ls with optimum. shielding char-
acteristics for particular applications. This research
~cludes studies of absorption coefficients, cross
sections, and combinations of materials for shielding
purposes.
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4.. The research in progress at the pI"GSent time :is
as 1'o110w8:

a. The e.ffects of a1.pharadiat1olloncreep rates
Qr pure metal~, and the effect ~, b9_th alpha. ,and. ,ga.mm.a.
ridiatloncn the ~e..hard6Iilng rate of the-aluin1num
alloy '243~,

b. The investigation or non-metallic -compo~1Uon
foz- USO~4t very ,high tem.peratures. (Part -ot ,thitf'1iork
is'being done under e-ontrac-tby the National Buraau'
or Standards,.)

c. The' sclentilie study' of ~a.lloy compos1tione for
use at very high temperatures. ' (Part ot this vork 1s
being_,done under contract by. the-UnivE'irs-i-tyof Notre
Dame .. )

, d_o 'l'he investlgat:ion of' hot-i'orniing techniqu.er; :for
making compe;:lt1onsof high....melting components ..

John H. Collins. J~"

John R. Cellins, ,Jr"l1
Chief ~ Engine Peri'ormance

and Materials Division.

JBKung/js
ARB



Ole'v.land, Gh1~.
Attpet28, 1947~

PrCl'G.$o.a Re.(!arCiJu AUthorl&at1ol\$ It>r hKt .f~l'l"
fer "$.-rch.u~J'4t_le :·)1nergl Oommleatjil
sponaGrjh1,,.

R£Jrar(tnaa~ (sJ liACA ltl'" Olev()l.n~-,Aq,g_·ll.l li.7,AWlfbh.
{b} Qleveland li:r.iiAC.A1 ;ia:-ij,lj;iv. ltiTJhd,p'.'
{o} .cle~elai:Jd. lt~. !lACA" -~1, -l+i 1~'1, E~nh4gJ?

t" In .eeor4ane~ lTith t.h.t'.~._t;,Qt t4e' reteFm~.,
lfiJtt•• (a) theN .1"0 ~tt£oboa, ,t.o. P"OP~'8$ti a••,uUN)b.A\l~.1­
••t$4n. to~ heat tra.nar.r re.e~~hat~.~ld~ -&tal.ble
.tots·s,onaorlJb1pt)f ,th~ AtQnd.c ~)*<t51 C~l.elon. fhJ;J " ••&reb
~opo~dtn these wO~fJ,seareh ~tf.thc:'lo.tl()n$ lli.curr.ntly­
being e~:mductad under E-199',. ~~que$tt)dbl tM ~ati 'Of
AerQl1f.lutie $ at th$ tlul$ges:tlo.'!'i ot Na.C-A.

2. Att.entlon is at:eo call.ed to the :fH:"~poe$'d H;~$e$.l'eh

Authorl~at!o~s prev:tGu~ly ~Ubm!ttffd 1:nth~ letters of ref'€l~­

$l)C@ (b J Rnd (,,) cover1ng1:n.v(l$t1gatlonl Qra1roratt Pl"~;
pul.oiQn eyel\\JG anti h.eat exchangfirs (llucllta.>:~ l>9iJj.lJ.tot'a)j1 r~&­

pect1vely. in COUfltlctlon '¥1to tut,j utUlzat10n o:! nu~lQ~
anergy_ It lft>uldbft d~~1r.able to have th~Q R~~HHirch Author­
1zat1ons Gpon8ot"'~d 'b~' tb.~ ;~ t.o.m:,tw t;nl.H"g-y Co~;mls ~!on, bovevor i

tll~ pre60nt t1~~ tt~y not be p~o~1tlcue ro~ including tbem
tw't. th. the Ot't,6Z'" eu.gge st lon~",

:-;ttgt'ln~ .r.. tiangunl~llo~ ,
€;hi~r.,- ':rhe~.odynamiG~1 ErE!n~hlf

;';J1g~ dgr
SF

.oon.jtl.mtn Pln1r@l,
Chief, h.l(11f!. arv:, ";;"h(;y'r::.od;y h!u'ilcs !>ivis1Qn.


